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The Effectiveness of Treadmill Running Exercise before Cast 
Immobilization for Reducing the Pain in Rats
Kosuke Nakamura1, Shigeki Sakai1, Nao Mizuno2, Tomoko Koeda3
Abstract
It is well known that physical inactivity such as cast immobilization induces pain, and physical 
training could reduce the pain.  The purpose of this study was to investigate the effectiveness of 
treadmill running exercise before cast immobilization for reducing the pain in rats.
Ten male Wister rats were used and randomly divided into four groups; 5 rats performed 
treadmill running exercise for 5 days, and then left ankle joint was fixed in full plantar flexion by a 
cast (T―G group), and right limb was free (T―C group).  The other 5 rats did not performed treadmill 
running exercise for 5 days, but left ankle joint was fixed as same as T―G group (C―G group) and 
right limb was not immobilized (C―C group).
Cutaneous plantar pain threshold and calf muscle pain threshold were tested before and after cast 
immobilization for 4 weeks.  Substance P positive cells in the dorsal root ganglion were identified 
using immunohistological staining.
The results showed there were significant difference of cutaneous plantar pain threshold between 
T―G group and C―G group.  However, there was no significant difference of substance P among 
groups.
Our study showed that the pain induced by immobilization was inhibited in T―G group, 
nevertheless no significant differences were found in substance P among groups, thus, a mechanism 
of the inhabited pain was unclear, and an another mechanism had to be considered.
In conclusion, physical training such as treadmill running exercise before immobilization may be 
beneficial to inhibit the pain induced by immobilization.
Keywords: before immobilization, treadmill running exercise, muscle pain threshold, cutaneous pain 
threshold, rat
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